ABSTRACT
Introduction

28
Starch is an important product for food and chemical industries, and mostly produced 29 from corn, wheat, potato and cassava. Starch is processed into maltooligosaccharides 30 which are applied to viscosity improver, sweeteners, and so on (Nakakuki, 2003) . 31 Currently, bioethanol and biobased plastics such as polylactic acids are also produced 32 from glucose obtained from starch (Lim et al., 2008) . However, the competition 33 between food and biorefined products discourages the use of starch as energy and 34 materials. Alternatively, the by-products after starch production still retain residual 35 starch as mixtures of polysaccharides with cell wall components leading to forthcoming 36 demands for utilization of these polysaccharides (Yoshida et al., 2010) . 37 Maltooligosaccharides are produced by enzymatic and acidic hydrolyses of starch. 38 Microwave irradiation is an alternative method for hydrolysis of starch (Khan, et al., MHz to 300 GHz and has been used for telecommunication, radars, medical care as well 42 as cooking method in domestic kitchens. Microwave-assisted organic and inorganic 43 synthesis has been widely spread out due to the radical improvement in reaction rate and 44 yield of the products. Irradiation of microwave also improves separation of chemical 45 components from lignocelluloce for biorefineries (Tsubaki et al. 2008 Max output 1,000 W) which is a multimode microwave oven, and the real-time in the maximal saccharification rate at 220 °C for 12 min (Fig. 1B) . (Fig. 1D) . Addition of graphite and 
